Abstract. We present a study of the superconducting properties (Tc and Hc2) in the solid solution (TMTSF)2(ClO 4 ) (1−x) (ReO4) x with a ReO − 4 nominal concentration up to x = 6%. The dramatic suppression of Tc when the residual resistivity is increased upon alloying with no modification of the Fermi surface is the signature of non-conventional superconductivity. This behaviour strongly supports p or d wave pairing in quasi one dimensional organic superconductors. The determination of the electron lifetime in the normal state at low temperature confirms that a single particle Drude model is unable to explain the temperature dependence of the conductivity and that a very narrow zero frequency mode must be taken into account for the interpretation of the transport properties. 
Organic superconductivity has been around for nearly 25 years since its discovery in (TMTSF) 2 PF 6 [1]. However very little is still known experimentally regarding the symmetry of the superconducting pairing. An early theoretical work of Abrikosov [2] performed within the self consistent approximation has concluded that both scenarios could be envisaged for quasi one dimensional (Q-1D) conductors namely, singlet or triplet spin pairing depending on the properties of the electron-electron interaction. It was also anticipated that the stability of the triplet state would be very sensitive to the presence of non magnetic impurities.
An other approach based on the exchange of antiferromagnetic fluctuations between neighbouring chains has led to an exotic d-like pairing [3] . This model is singlet in the spin sector and leads to a superconducting gap which exhibits a sign reversal along the open Fermi surface of these Q-1D conductors. Experiments available up today are unable to settle without ambiguity the question of the pairing symmetry in organic conductors. As far as one dimensional superconductors are concerned, some support in favour of triplet pairing was claimed from the analysis of critical fields in (TMTSF) 2 ClO 4 and (TMTSF) 2 PF 6 in terms of pure type II superconductivity [4] and also from the observation of a divergence of the upper critical a e-mail: jerome@lps.u-psud.fr field at low temperature for fields parallel to the intermediate direction b with H c2 (T ) exceeding greatly the paramagnetic (Pauli) limit value in (TMTSF) 2 PF 6 [5]. In addition, the spin susceptibility found to be temperature independent in the superconducting phase and equal to its normal state value for (TMTSF) 2 PF 6 has been taken as an other evidence in favour of triplet pairing [6] . However, both experiments may not be fully convincing since in the former the critical field has been investigated in a pressure domain close to the low pressure spin density wave instability where superconductivity is inhomogenous [7, 8] whereas for the latter it is unclear whether the NMR signal needed for the Knight shift measurement refers to superconducting or to normal electrons in this superconducting state exhibiting a vortex structure. For (TMTSF) 2 ClO 4 , another member of the Bechgaard salts in which superconductivity is stable under ambient pressure [9] the situation remains also unclear. The finding of a power law dependence of the relaxation rate in the superconducting phase down to T c /2 led Takigawa et al. [10] to suggest the existence of lines of zeros for the superconducting gap on the Fermi surface [11] while thermal conductivity data down to T c /7 provided compelling evidences for a nodeless gap [12] . As far as the 2-D organic superconductors built on the BEDT-TTF molecule are concerned the actual symmetry of the superconducting wave function is 44 The European Physical Journal B still controversial although far more experimental studies have been conducted. Most NMR investigations support a spin-singlet pairing [13] [14] [15] . Recent specific heat measurements performed in two members of the BEDT-TTF family have shown a fully gapped order parameter [16, 17] at variance with early heat conduction [18] and penetration depth measurements [19] providing evidences for nodes in the gap. This contradictory situation might be reasonably resolved by recent penetration depth experiments pointing out the critical influence of the ethylene groups ordering on the existence of low energy electron excitations [20] . We may notice that T c in these 2-D superconductors is very sensitive to the existence of intrinsically non-magnetic disorder [21] .
The quantum states of the partners entering into the formation of a Cooper pair of a BCS s-wave superconductor are related to each other by a time reversal symmetry. Hence no pair breaking is expected from the scattering of electrons against spinless impurities [22] . Experimentally, this property has been verified in non-magnetic dilute alloys of s-wave superconductors and brought a strong support for the BCS model of conventional s-wave superconductors. However, the condition for time reversal symmetry is no longer met for the case of p-wave pairing and consequently T c for these superconductors should be strongly affected by even a small amount of such nonmagnetic scattering. It is the extreme dependence of the critical temperature of Sr 2 RuO 4 [23] on non-magnetic disorder which has provided a strong support in favour of triplet superconductivity in this compound. It is also the remarkable sensisitivity of organic superconductivity to irradiation [24, 25] which led Abrikosov to suggest the possibility of triplet pairing in these materials [2] . Although irradiation was recognized to be an excellent method for the introduction of defects in a controlled way [26], defects thus created can be magnetic [27] and the suppression of superconductivity by irradiation induced defects as a signature of non-conventional pairing must be taken with "a grain of salt" since local moments can also act as strong pair-breakers on s-wave superconductors.
Using chemistry to break the crystalline invariance is an other way for the creation of local non-magnetic scatterers. This has been achieved by the substitution of TMTSF for TMTTF molecules in TM 2 X salts with X = PF 6 [28] and X = ClO 4 [29] . However in both situations cationic alloying involves drastic modification of the normal state electronic properties since the SDW transition of (TMTSF) 2 PF 6 is quickly broadened and pushed towards higher temperature upon alloying [30] . Consequently, such a cationic alloying may not be the best case to test the robustness of superconductivity against an enhanced scattering. A softer way of introducing disorder on the cation stack has been developed with the series (trimethyl-TSF (1−x) TMTSF x ) 2 X where a drastic suppression of superconductivity of X = ClO 4 is observed with 10% alloying while the SDW instability of X = PF 6 which involves an order of magnitude higher in energy is left unperturbed [29] .
Leaving the cation stack uniform, scattering centers can also be created on the anion stacks. The role of the anion stack on the ground state is enhanced as soon as the anion which is located at an inversion center of the structure does not possess a central symmetry [31] . This is the case in particular for tetrahedral anions such as X = ClO 4 which order at low temperature (T AO = 24 K) in line with entropy minimization. As anion reorientation requires a tunneling process between two states at equal energy but separated by a large potential barrier, the dynamics of orientation is a slow process at low temperature. Hence, for samples slowly cooled through T AO (in the so-called R-state) the orientation of the anions is uniform along the stacking axis but alternate along the b-direction leading in-turn to a doubled periodicity with a concomitant opening of an energy gap on the Fermi surface at ±π/2b and the creation of two sheets of open Fermi surfaces at +k F and −k F respectively. Fast cooled samples reach low temperature in a state (the Q-state) where orientational disorder is frozen-in (i.e. a mixture of both anion orientations) and superconductivity is depressed [32, 33] . When the cooling rate is fast enough (quenched state) full disorder is preserved and the single-sheet Fermi surface of the high temperature sructure prevails at low temperature leading in turn to the instability of the metallic phase against a SDW ground state at T SDW = 5 K [32] . Furthermore, it has been shown that neither the Pauli susceptibility [32, 34] nor the density of states [33] of the normal phase are affected by the orientational disorder introduced by the fast cooling procedure as long as a superconducting ground state is observed. An other approach for the introduction of anionic disorder has been successful with the synthesis of an anionic solid solution involving anions of similar symmetry. For centrosymmetrical anions a suppression of the SDW state has been observed in (TMTSF) 2 (AsF 6 ) (1−x) (SbF 6 ) x [35] but the effect on superconductivity which would have required a high pressure has not been studied in details. As far as the noncentrosymmetrical anions are concerned, the early studies by Tomić et al. [36] in (TMTSF) 2 (ClO 4 ) (1−x) (ReO 4 ) x have shown that both the low temperature conductivity and the transition towards superconductivity are very strongly affected by alloying although X-ray investigations have revealed that long range order is preserved up to 3% ReO − 4 with a correlation length ξ a > 200Å [37] . In the present paper we have investigated the influence of non-magnetic disorder on the superconducting properties of the solid solution (TMTSF) 2 (ClO 4 ) (1−x) (ReO 4 ) x with different cooling rates down to 100 mK. From the measurement of T c and of the upper critical field at different x and cooling rates we have derived the relation between the coherence length and the critical temperature which is at variance with the expectation in a conventional dirty type II superconductor. 
